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Abstract 


Technological advances such as Massive Open Online Courses (MOOCs) and Information and Communication 
Technologies (ICT) allow the construction of new spaces where students consult the information at any time, 
take the online exams and communicate with the participants of the educational process from anywhere. This 
quantitative research analyzes the perception of the teachers about the organization of the school activities in 
MOOCs and use of ICT considering machine learning and decision tree techniques (data science). The 
participants are 122 teachers (58 men and 64 women) from the National Autonomous University of Mexico 
who took the “Innovation in University Teaching 2020” Diploma. The academic degree of these educators is 
Bachelor (n = 35, 28.69%), Specialty (n = 4, 3.28%), Master (n = 58, 47.54%) and Doctorate (n = 25, 20.49%). The 
results of machine learning (linear regressions) indicate that the organization of the school activities in MOOCs 
positively influences the motivation, participation and learning of the students. Data science identifies 3 
predictive models about MOOCs and ICT through the decision tree technique. According to the teachers of the 
National Autonomous University of Mexico, the organization of the school activities in MOOCs and use of ICT 
play a fundamental role during the COVID-19 pandemic. The implications of this research promotes that 
educators use MOOCs and ICT to improve the educational conditions, create new remote school activities and 
build new virtual learning spaces. In conclusion, universities with the support of technological tools can improve 
the teaching-learning process and update the course during the COVID-19 pandemic. In particular, MOOCs 
represent a technological alternative to transform the school activities in the 21st century. 
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INTRODUCTION 


Today, MOOCs and ICT are transforming the behavior and functions of teachers and students in the 
educational field (Albelbisi et al., 2021; Jung & Lee, 2018; Padilla-Rodriguez et al., 2020; Zhang et al., 2017). 
According to Poultsakis et al. (2021), the COVID-19 pandemic has caused that educators modify their 
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educational practices through technological advances such as Digital Learning Objects (DLOs) and Digital 
Simulation Tools (DST). In the same way, teachers use MOOCs to organize creative school activities where 
students have an active role during the learning process (Almatrafi et al., 2018; Hsu et al., 2018; Otto et al., 
2018). 


During the 21st century, technological tools are causing that universities update the teaching-learning 
process in order to meet the demands of the students about the use of new educational methods and 
strategies (Doo et al., 2020; Papadakis et al., 2018; Pilli & Admiraal, 2016; Zhou, 2017). For example, the 
incorporation of Learning Management Systems (LMS) such as Moodle in the educational field favors the 
interaction and communication at any time through mobile phones (Papadakis et al., 2017; Salas-Rueda et 
al., 2020). In addition, universities use virtual reality together with MOOCs to improve the teaching-learning 
conditions (Zhang et al., 2018). Similarly, the use of MOOCs and social networks such as Facebook and Twitter 
allow achieving the innovation in the educational field (Bozkurt et al., 2018). 


The incorporation of MOOCs in the school activities is causing the creation of new educational spaces that 
favor the active role of students during the learning process (Adam, 2020; Brooker et al., 2018; Lee & Chung, 
2019). In fact, students actively participate in MOOCs by reviewing the videos (Chiu & Hew, 2018), taking the 
online exams (Zhou, 2017), consulting the information (Brooker et al., 2018) and conducting the discussion 
forums (Chen et al., 2020; Xing, 2019). In particular, Coursera is increasing the number of students who use 
MOOCs (Kang, 2020; Thomas & Nedeva, 2018; Zhou, 2017). 


The benefits of MOOCs are related to the massive participation, realization of discussion forums and 
communication between the students and teachers (Li et al., 2020; Zhang et al., 2017). For example, 
Coursera, EdX, lversity, XuetangX and ICourse163 allow that students consult the contents of the courses and 
actively participate from anywhere (Thomas & Nedeva, 2018; Zhang et al., 2017). Likewise, MOOCs facilitate 
the organization and performance of collaborative activities at any time through the communication and 
discussion tools (Albelbisi & Yusop, 2019; Li et al., 2020; Zhou, 2017). Also, these platforms allow the access 
to the information of the courses from anywhere (Fernandez-Diaz et al., 2020; Watson et al., 2018; Zhou, 
2017). 


Technological advances are changing the planning and organization of the courses under the distance and 
face-to-face modalities (Arnavut et al., 2020; Kim et al., 2021; Zhu et al., 2021). In particular, the incorporation 
of MOOCs in the school activities allows the creation of new virtual spaces for learning and teaching (Albelbisi 
et al., 2021; Kim et al., 2021; Lorente-Ruiz et al., 2021). During the COVID-19 pandemic, educators looked for 
and used new educational strategies and ICT to plan creative activities, update the courses and facilitate the 
teaching-learning process at any time (Del-Castillo-Olivares & Del-Castillo-Olivares, 2021). 


This quantitative research analyzes the perception of the teachers about the organization of the school 
activities in MOOCs and use of ICT considering machine learning and decision tree techniques (data science). 
Therefore, the research questions are: 


e What is the impact about the organization of the school activities in MOOCs? 


e How the organization of the school activities in MOOCs influences the use of ICT for the motivation, 
participation and learning of the students? 


e What is the impact about the use of ICT in the motivation, participation and learning of the students? 
e What are the predictive models about the organization of the school activities in MOOCs and use of ICT 
in the educational field? 
MOOCs AND ICT IN THE EDUCATIONAL FIELD 


Technological advances such as MOOCs and ICT are changing the planning, organization and implementation 
of the school activities in the 21st century (Almeida & Hilleshein-de-Souza, 2020; Li, 2017; Oliveira, 2019; Vaz- 
de-Oliveira, 2017). Various countries such as the United States, China and Spain are using MOOCs to update 
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courses and facilitate the personalization of the learning process (Wahid et al., 2020). For example, the use 
of MOOCs in the English course facilitated the students’ autonomy and increased the motivation during the 
teaching-learning process (Kim et al., 2021). Also, mobile devices such as smartphone and tablet are changing 
the way to consult the information in these technological tools (Shen, 2018). 


According to Arnavut et al. (2020), the Connectivism Theory of Siemens about the technological development 
and change of the human lives caused the emergence of MOOCs. In fact, the appearance of these 
technological tools in the educational field was in 2008 (Lorente-Ruiz et al., 2021). At Stanford University, a 
MOOC different from Siemens called xMOOC was designed in 2011 considering the traditional teaching style 
(Khalid et al., 2020). Currently, MOOCs allow the consultation of videos, realization of discussion forums and 
resolution of online exams from anywhere (Joo et al., 2018; Oudeweetering & Agirdag, 2018; Tsai et al., 
2018). 


Initially, MOOCs were used to meet the educational demands of adults (Arnavut et al., 2020; Zhu et al., 2021). 
Over time, the openness and flexibility of these technological tools led that universities design new courses 
to facilitate the teaching-learning process from any country (Zhu et al., 2021). 


The incorporation of MOOCs in the school activities has led to the optimization of flexibility, time availability, 
tuition costs, student coverage and previous requirements (Albelbisi et al., 2021; Medina-Labrador et al., 
2020). Since 2013, Spanish universities invested in these technological tools to improve the educational 
quality through the organization and implementation of courses about Mathematics, Physics and Chemistry 
(Lorente-Ruiz et al., 2021). 


Furthermore, Albelbisi et al. (2021) mention that the interest of the students about the use of MOOCs is 
increasing due to the flexibility of time and space during the teaching-learning process. In Turkey, the 
teachers of primary, secondary and university used Blended Learning and MOOCs to facilitate the active role 
of students from anywhere (Arnavut et al., 2020). 


Use of MOOCs in the Educational Field 


Today, teachers use MOOCs to create new learning spaces and carry out creative school activities (Cisel, 
2019; Li et al., 2020; Wise & Cui, 2018). For example, the use of MOOCs improved the teaching-learning 
conditions in the courses of Bioelectricity (Zhou, 2017), Education (Brooker et al., 2018), Introduction to 
Programming (Luik & Lepp, 2021), Poetry (Chiu & Hew, 2018), Pedagogy (Bozkurt et al., 2018), Informatics 
(Ji, 2016), Modern Educational Technology (Li, 2017), Administration (Kang, 2020), News Transmission (Shen, 
2018), Statistics (You, 2019), and Psychology (Martin et al., 2018). 


In the Introduction to Programming course, the students developed their computer skills, increased their 
motivation and participated actively from anywhere through a MOOC (Luik & Lepp, 2021). In the same way, 
Duke University transformed the teaching-learning process about bioelectricity through the incorporation of 
technology in the school activities (Zhou, 2017). In particular, the use of a MOOC facilitated the assimilation 
of knowledge about bioelectricity by consulting the content and taking the exams at any time (Zhou, 2017). 


Educational institutions are using MOOCs to offer different courses and facilitate the learning process from 
anywhere (Brooker et al., 2018; Shukor & Abdullah, 2019). For example, the University of Melbourne in 
partnership with Coursera designed the course of “Assessment and Teaching Skills in the Twenty First Century 
MOOC” (ATS21C) in order to facilitate the assimilation of knowledge about pedagogy and develop the skills 
about the assessment in the educational field (Brooker et al., 2018). In the same way, the MOOC called “Job 
Success” on Coursera facilitated the learning process about administration by consulting the videos and 
taking the online exams (Kang, 2020). 


Technological advances such as MOOCs are changing the way of organizing and carrying out the school 
activities (Carmo-Silva et al., 2020; Chiu & Hew, 2018; Khalid et al., 2020; Paton et al., 2018). For example, 
Coursera offered the Poetry course where students consulted videos in the English, Spanish and German 
languages at any time (Chiu & Hew, 2018). Even, the students of the Poetry course participated actively in 
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this MOOC through the delivery of writing assignments and realization of discussion forums (Chiu & Hew, 
2018). 


According to Wahid et al. (2020), the use of MOOCs has improved the educational process in the areas of 
Computer science, Social sciences, Engineering, Mathematics, Decision sciences, Medicine, Psychology, 
Education and Chemistry (Wahid et al., 2020). In the Psychological Perspectives course, the students played 
a leading role during the learning process about sports psychology by consulting the videos and taking the 
exams in MOOC (Martin et al., 2018). The results about the use of this technological tool are the improvement 
of the academic performance, construction of new educational virtual spaces and increased of the motivation 
during the realization of school activities (Martin et al., 2018). Also, Coursera and Twitter facilitated the 
analysis, discussion, and interpretation about digital education topics and developed the students’ skills 
(Bozkurt et al., 2018). 


In Shandong, the use of the MOOC in the school activities facilitated the learning process during the Modern 
Educational Technology course through the consultation of audio materials, videos, and animations (Li, 
2017). In fact, these students actively participated during the learning process, increased their motivation, 
and improved their academic performance (Li, 2017). 


In the News Transmission course, the use of a MOOC facilitated the assimilation of knowledge and developed 
the skills of the students through the consultation of audio materials and videos (Shen, 2018). In fact, mobile 
devices such as smartphones and tablets allowed the consultation of information from anywhere and 
realization of the collaborative work during this course (Shen, 2018). In the same way, the students of the 
Statistics course used a MOOC to develop their mathematical skills and realize the discussion forums and 
online exams (You, 2019). 


The incorporation of MOOCs in the field of computing facilitated the development of digital skills, realization 
of the school activities from any place and communication between teachers and students during the 
learning process (Jafari et al., 2018; Ji, 2016; Paton et al., 2018). In the Fundamentals of Computers course, 
the consultation of the audiovisual contents in MOOCs increased the enthusiasm of the students, facilitated 
the learning process about computing, allowed the autonomy of the participants and improved the academic 
performance (Ji, 2016). 


Also, Santoso et al. (2019) mention that the design of MOOCs must allow sending the messages to the 
instructor, conducting the discussion forums, paying for certificates, submitting the assignments and taking 
the exams online. Finally, teachers have the opportunity to improve the teaching-learning conditions through 
technology (Broeck et al, 2020; Gregori et al., 2018; Medina-Labrador et al., 2020; Shen, 2018). In particular, 
the use of MOOCs in the educational field facilitates the active participation of students (Broeck et al, 2020; 
Chen et al., 2020), increases the motivation during the learning process (Hsu et al., 2018; Lee & Chung, 2019) 
and improves the academic performance (Xing, 2019; You, 2019). 


METHOD 


The general aim of this quantitative research is to analyze the perception of the teachers about the 
organization of the school activities in MOOCs and use of ICT in the educational field considering machine 
learning and decision tree techniques (data science). The particular aims are (1) analyze the impact about the 
organization of the school activities in MOOCs (2) analyze the impact of ICT in the motivation, participation 
and learning of the students (3) analyze the impact of MOOCs in the motivation, participation and learning 
of the students through the machine learning technique and (4) establish 3 predictive models about the 
organization of the school activities in MOOCs and use of ICT through the decision tree technique. 


Participants 


The participants are 122 teachers (58 men and 64 women) from the National Autonomous University of 
Mexico who took the “Innovation in University Teaching 2020” Diploma. The academic degree of these 
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Figure 1. “Innovation in University Teaching” diploma 
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Figure 2. Model used to analyze the perception of the teachers 


educators is Bachelor (n = 35, 28.69%), Specialty (n = 4, 3.28%), Master (n = 58, 47.54%) and Doctorate (n= 
25, 20.49%). 


Procedure 


In May 2020, the National Autonomous University of Mexico offered the “Innovation in University Teaching” 
Diploma to facilitate the teaching-learning process during the COVID-19 pandemic through the use of the 
pedagogic and technological model called “Classroom of the Future” (See Figure 1). 


Figure 2 shows the model used to analyze the perception of the teachers about the organization of the school 
activities in MOOCs and use of ICT considering data science. 


The COVID-19 pandemic is causing that teachers seek new ways to facilitate the learning process (Atencio et 
al., 2021; Grande-de-Prado et al., 2021; Llorens-Largo et al., 2021). In particular, MOOCs allow the access to 
the information at any time and increase the motivation of the students during the learning process (Chen 
et al., 2020; Joo et al., 2018; Oudeweetering & Agirdag, 2018). Therefore, the hypothesis about MOOCs and 
the motivation is: 


e Hypothesis 1 (H1): The organization of the school activities in MOOCs positively influences the motivation 
of the students 


Various authors (e.g., Jafari et al., 2018; Ji, 2016; Paton et al., 2018) mention that MOOCs allow the creation 
of new educational spaces in order to facilitate the active role of the students during the learning process. 
Therefore, the hypothesis about MOOCs and the participation of the students is: 


e Hypothesis 2 (H2): The organization of the school activities in MOOCs positively influences the 
participation of the students 
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Table 1. Questionnaire about MOOCs and use of ICT 


No. Variable Dimension Question Answer n % 
1 Profile of the Sex 1. Indicate your sex 
teachers Man 58 47.54% 
Woman 64 52.46% 
Maximum 2. Indicate your maximum 
degree of study degree of study Bachelor’s degree 35 28.69% 
Specialty’s degree 4 3.28% 
Master’s degree 58 47.54% 
Ee ee Doctorate’s degree 25. 20.49% 
2 Technology in MOOCs 3. MOOCs facilitate the 
the educational organization of new school Very much (1) 35 28.69% 
field activities Much (2) 47 38.52% 
Little (3) 36 29.51% 
Very little (4) 4 3.28% 
Motivation of 4. The use of ICT in the 
the students educational field increases the Very much (1) 56 45.90% 
motivation of the students Much (2) 51 41.80% 
Little (3) 15 12.30% 
Very little (4) 0 0.00% 
Participation of 5. The use of ICT in the 
the students educational field increases the Very much (1) 59 48.36% 
participation of the students = Much (2) 47 38.52% 
Little (3) 15 12.30% 
Very little (4) 1 0.82% 
Learning of the 6. The use of ICT in the 
students educational field facilitates the Very much (1) 58 47.54% 
learning of the students Much (2) 39 31.97% 
Little (3) 23 18.85% 
Very little (4) 2 1.64% 


The use of MOOCs in the educational field facilitates the understanding of school subjects from anywhere 
(Li, 2017). Therefore, the hypothesis about MOOCs and the learning of the students is: 


e Hypothesis 3 (H3): The organization of the school activities in MOOCs positively influences the learning of 
the students 


Data science identifies the following predictive models about the organization of the school activities in 
MOOCs and use of ICT through the decision tree technique: 


e Predictive Model 1 (PM1) about the organization of the school activities in MOOCs and use of ICT for the 
motivation of the students 


e Predictive Model 2 (PM2) about the organization of the school activities in MOOCs and use of ICT for the 
participation of the students 


e Predictive Model 3 (PM3) about the organization of the school activities in MOOCs and use of ICT for the 
learning of the students 
Data Collection 


Data collection was carried out during the realization of “Innovation in University Teaching” Diploma at 
National Autonomous University of Mexico. Table 1 shows the questionnaire used to collect the data about 
MOOCs and use of ICT. 
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Table 2. Validation of the questionnaire about MOOCs and use of ICT 


Variable Dimension Load factor ie : ch a eae 
Technology in MOOCs 0.547 0.743 0.584 0.845 
the educational Motivation of students 0.811 
field Participation of students 0.856 

Learning of students 0.804 


Linear Regression Multiply 


Performance 


Split Data Apply Model 


Figure 3. Use of the Rapidminer tool for the machine learning technique 


Retrieve Decision Tree Multiply (2) 


Figure 4. Use of the Rapidminer tool for the decision tree technique 


The values of the Load factor (> 0.500), Cronbach’s Alpha (> 0.600) and Composite Reliability (> 0.700) are 
necessary to validate the questionnaire. Table 2 shows that the values of the Load Factor (> 0.546), 
Cronbach's Alpha (> 0.740) and Composite Reliability (> 0.840) allow validating the questionnaire. Also, the 
SPSS software allowed the Exploratory Factor Analysis (EFA) of the “Technology in the educational” variable. 


Data Analysis 


This research uses the Rapidminer tool to calculate the linear regressions about MOOCs and use of ICT 
through the machine learning technique and build the predictive models considering the decision tree 
technique (data science). 


Machine learning allows evaluating the research hypotheses through the training section (50%, 60% and 70% 
of the sample). The evaluation section (50%, 40% and 30% of the sample) allows knowing the accuracy of 
these linear regressions (See Figure 3). 


Data science allows the construction of the predictive models about MOOCs and use of ICT through the 
decision tree technique. The information about the use of ICT, MOOCs and teacher’s profile is used to build 
3 predictive models about the motivation, participation and learning of the students (See Figure 4). 
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Table 3. Results of machine learning 


Hypothesis Training Linear regression Conclusion Error squared 
H1: Organization of school activities 50% y =0.172x + 1.235 Accepted: 0.172 0.473 
in MOOCs > motivation of the 60% y = 0.180x + 1.231 Accepted: 0.180 0.500 
students 70% Y= 0.192x+1.234 Accepted: 0.192 0.442 
H2: Organization of school activities 50% y = 0.264x + 1.039 Accepted: 0.264 0.449 
in MOOCs > participation of the 60% y = 0.292x + 0.977 Accepted: 0.292 0.491 
students 70% =0.298x+0.997 Accepted: 0.298 0.484 
H3: Organization of school activities 50% y = 0.230x + 1.275 Accepted: 0.230 0.526 
in MOOCs > learning of the students 60% y = 0.248x + 1.207 Accepted: 0.248 0.524 

70% y = 0.239x + 1.240 Accepted: 0.239 0.486 


Table 4. Pearson’s correlations 


Motivation of the Participation of the Learning of the 


students students students MeO 
Motivation of the students 1 - - - 
Participation of the students 0.612 1 - - 
Learning of the students 0.522 0.576 1 - 
MOOCs 0.256 0.339 0.290 1 
RESULTS 


MOOCs facilitate very much (n = 35, 28.69%), much (n = 47, 38.52%), little (n = 36, 29.51%), and very little (n 
= 4, 3.28%) the organization of new school activities (See Table 1). Also, the results of machine learning 
indicate that the organization of the school activities in MOOCs positively influences the motivation, 
participation and learning of the students (See Table 3). 


Table 4 shows the Pearson’s correlations about MOOCs and the use of ICT for the motivation, participation 
and learning of the students. The most significant value is located in the Participation of the students and 
MOOCs (0.339). On the other hand, the least significant value is located in the Motivation of the students 
and MOOCs (0.256). 


Motivation of the Students 


The use of ICT in the educational field increases very much (n = 56, 45.90%), much (n = 51, 41.80%), and little 
(n = 15, 12.30%) the motivation of the students (See Table 1). The results of machine learning with 50% 
(0.172), 60% (0.180) and 70% (0.192) of training indicate that H1 is accepted (See Table 3). Therefore, the 
organization of the school activities in MOOCs positively influences the motivation of the students. On the 
other hand, the Pearson’s coefficient about MOOCs and the motivation of students is 0.256. 


Table 5 shows 10 conditions of the PM1 about the organization of the school activities in MOOCs and use of 
ICT for the motivation of the students. For example, if the teacher considers that MOOCs facilitate very much 
the organization of new school activities and has the doctorate’s degree then the use of ICT in the educational 
field increases very much the motivation of the students. Similarly, if the teacher considers that MOOCs 
facilitate very much the organization of new school activities and has the bachelor’s degree then the use of 
ICT in the educational field increases very much the motivation of the students. 
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Table 5. PM1 about MOOCs and the motivation of the students 
MOOCs > organization of new school 


Maximum degree of ICT > motivation of the 


No. ae Sex 
activities study students 

1 Very much - Doctorate’s degree Very much 
2 Very much - Master’s degree Very much 
3 Very much - Specialty’s degree Much 

4 Very much - Bachelor’s degree Very much 
5 Much - - Much 

6 Little - Doctorate’s degree Little 

7 Little - Master's degree Much 

8 Little - Specialty’s degree Little 

9 Little - Bachelor’s degree Much 
10 Very little - - Little 


Table 6. PM2 about MOOCs and the participation of the students 


No MOOCs > organization of new school Gay Maximum degree of ICT > participation of 
: activities study the students 

1 Very much - Doctorate’s degree Very much 
2 Very much - Master’s degree Very much 
3 Very much - Specialty’s degree Much 

4 Very much - Bachelor’s degree Very much 
5 Much - Doctorate’s degree Very much 
6 Much - Master’s degree Very much 
7 Much - Specialty’s degree Much 

8 Much - Bachelor’s degree Much 

9 Little - - Little 

10 Very little Man - Much 

11 Very little Woman - Little 


Participation of the Students 


The use of ICT in the educational field increases very much (n = 59, 48.36%), much (n = 47, 38.52%), little (n 
= 15, 12.30%), and very little (n = 1, 0.82%) the participation of the students (See Table 1). The results of 
machine learning with 50% (0.264), 60% (0.292) and 70% (0.298) of training indicate that H2 is accepted (See 
Table 3). Therefore, the organization of the school activities in MOOCs positively influences the participation 
of the students. On the other hand, the Pearson’s coefficient about MOOCs and the participation of the 
students is 0.339. 


Table 6 shows 11 conditions of the PM2 about the organization of the school activities in MOOCs and use of 
ICT for the participation of the students. For example, if the teacher considers that MOOCs facilitate very 
much the organization of new school activities and has the Doctorate’s degree then the use of ICT in the 
educational field increases very much the participation of the students. On the other hand, if the teacher 
considers that MOOCs facilitate much the organization of new school activities and has the doctorate’s 
degree then the use of ICT in the educational field increases very much the participation of the students. 


Learning of Students 


The use of ICT in the educational field facilitates very much (n = 58, 47.54%), much (n = 39, 31.97%), little (n 
= 23, 18.85%), and very little (n = 2, 1.64%) the learning of the students (See Table 1). The results of machine 
learning with 50% (0.230), 60% (0.248) and 70% (0.239) of training indicate that H3 is accepted (See Table 3). 
Therefore, the organization of the school activities in MOOCs positively influences the learning of the 
students. On the other hand, the Pearson’s coefficient about MOOCs and the learning of students is 0.290. 


Table 7 shows 8 conditions of the PM3 about the organization of the school activities in MOOCs and use of 
ICT for the learning of the students. For example, if the teacher considers that MOOCs facilitate much the 
organization of new school activities and has the doctorate’s degree then the use of ICT in the educational 
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Table 7. PM3 about MOOCs and the learning of the students 
MOOCs > organization of new Maximum degree of 


No. Sex ICT > learning of the students 


school activities study 
1 Very much - - Very much 
2 Much - Doctorate’s degree Very much 
3 Much - Master’s degree Much 
4 Much - Specialty’s degree Very much 
5 Much - Bachelor’s degree Much 
6 Little - - Little 
7 Very little Man - Much 
8 Very little Woman - Little 


field facilitates very much the learning of the students. In the same way, if the teacher considers that MOOCs 
facilitate much the organization of new school activities and has the specialty’s degree then the use of ICT in 
the educational field facilitates very much the learning of the students. 


DISCUSSION 


Educational institutions use MOOCs to improve the teaching-learning conditions (Hsu et al., 2018; Lee & 
Chung, 2019; Martin et al., 2018). Similar to Kim et al. (2021), this technological tool allowed the construction 
of new virtual spaces that facilitate the educational process about the English Language. As a result of the 
analysis performed, 38.52% of the teachers (n = 47) thinks that MOOCs facilitate much the organization of 
new school activities. Also, MOOCs facilitate very much (n = 35, 28.69%) the organization of new school 
activities. Therefore, the majority of the educators (67.21%) have a favorable opinion about this technological 
tool. 


Motivation of Students 


According to Mailizar et al. (2021), the incorporation of technological tools allows the construction of new 
virtual spaces that favor the learning, motivation and satisfaction of the students. In particular, 45.90% of the 
teachers (n = 56) thinks that the use of ICT in the educational field increases very much the motivation of the 
students. Also, analysis showed that the use of ICT in the educational field increases much (n = 51, 41.80%) 
the motivation of the students. Therefore, the majority of the educators (87.70%) have a favorable opinion. 


This research shares the ideas of various authors (e.g., Bozkurt et al., 2018; Brooker et al., 2018; Gamage et 
al., 2020) about the use of MOOCs to increase the motivation of the students. In fact, teachers use these 
technological tools and pedagogical models such as Blended Learning to innovate the school activities 
(Arnavut et al., 2020). The results of machine learning on H1 are higher than 0.170, therefore, the 
organization of the school activities in MOOCs positively influences the motivation of the students. Also, the 
Pearson’s coefficient about MOOCs and the motivation of the students is higher than 0.250. 


Data science identifies 10 conditions of the PM1. In this predictive model, the Maximum degree of study 
determines how the organization of new school activities in MOOCs influences the use of ICT for the 
motivation of the students. The decision tree technique identifies 3 conditions where the use of ICT in the 
educational field increases very much the motivation of the students. For example, if the teacher considers 
that MOOCs facilitate very much the organization of new school activities and has the Doctorate’s degree 
then the use of ICT in the educational field increases very much the motivation of the students. 


On the other hand, the PM1 has 4 predictive conditions related to the Much category about the motivation 
of the students. For example, if the teacher considers that MOOCs facilitate very much the organization of 
new school activities and has the Specialty’s degree then the use of ICT in the educational field increases 
much the motivation of the students. Also, this predictive model has 3 predictive conditions related to the 
Little category about the motivation of the students. For example, if the teacher considers that MOOCs 
facilitate little the organization of new school activities and has the doctorate’s degree then the use of ICT in 
the educational field increases /ittle the motivation of the students. 
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Participation of Students 


As Njiku et al. (2021) indicated, teachers use technology tools to organize and conduct creative student- 
centered activities. For example, the use of a MOOC in the Statistics course facilitated the active role of the 
participants inside and outside the classroom (You, 2019). In particular, 48.36% of the teachers (n = 59) thinks 
that the use of ICT in the educational field increases very much the participation of the students. Likewise, 
quantitative data reveals that the use of ICT in the educational field increases much (n = 47, 38.52%) the 
participation of the students. Therefore, the majority of the educators (86.88%) have a favorable opinion. 


The incorporation of MOOCs in the school activities favors the participation of the students at any time (Cisel, 
2019; Crues et al., 2018; Li et al., 2020). In particular, the students consulted the contents about bioelectricity 
and took the exams from anywhere through a MOOC (Zhou, 2017). The results of machine learning on H2 
are higher than 0.260, therefore, the organization of the school activities in MOOCs positively influence the 
participation of the students. Also, the Pearson’s coefficient about MOOCs and the participation of students 
is higher than 0.330. 


Data science identifies 11 conditions of the PM2. In this predictive model, the Maximum degree of study and 
Sex of the educators determine how the organization of new school activities in MOOCs influences the use 
of ICT for the participation of the students. The decision tree technique identifies 5 conditions where the use 
of ICT in the educational field increases very much the participation of the students. For example, if the 
teacher considers that MOOCs facilitate much the organization of new school activities and has the 
doctorate’s degree then the use of ICT in the educational field increases very much the participation of the 
students. 


On the other hand, the PM2 has 4 predictive conditions related to the Much category about the participation 
of the students. For example, if the teacher considers that MOOCs facilitate much the organization of new 
school activities and has the bachelor’s degree then the use of ICT in the educational field increases much 
the participation of the students. Also, this predictive model has 2 predictive conditions related to the Little 
category about the participation of the students. For example, if the teacher considers that MOOCs facilitate 
little the organization of new school activities and has the doctorate’s degree then the use of ICT in the 
educational field increases /ittle the participation of the students. 


Learning of the Students 


This study shares the ideas of various authors (e.g., Kara, 2021; Persson & Nouri, 2018; Zhang & Zuo, 2019) 
about the use of technological tools to improve the teaching-learning conditions. As mentioned by Luik and 
Lepp (2021), the use of a MOOC facilitated the development of digital skills and increased the motivation of 
the students in the Introduction to Programming course. As a result of the analysis performed, 47.54% of the 
teachers (n = 58) thinks that the use of ICT in the educational field facilitates very much the learning of the 
students. Also, the use of ICT in the educational field facilitates much (n = 39, 31.97%) the learning of the 
students. Therefore, the majority of the educators (79.51%) have a favorable opinion. 


Various authors (e.g., Liu et al., 2018; Persson & Nouri, 2018; Shen, 2018; Zhang & Zuo, 2019) highlight the 
role of ICT and MOOCs to carry out the school activities at any time and facilitate the learning process. For 
example, the consultation of the videos and realization of the online exams in a MOOC facilitated the 
assimilation of the knowledge about the administration (Kang, 2020). The results of machine learning on H3 
are higher than 0.220, therefore, the organization of the school activities in MOOCs positively influence the 
learning of students. Also, the Pearson’s coefficient about MOOCs and the learning of the students is higher 
than 0.289. 


Data science identifies 8 conditions of the PM3. In this predictive model, the Maximum degree of study and 
Sex of the educators determine how the organization of new school activities in MOOCs influences the use 
of ICT for the learning of the students. The decision tree technique identifies 3 conditions where the use of 
ICT in the educational field facilitates very much the learning of the students. For example, if the teacher 
considers that MOOCs facilitate much the organization of new school activities and has the specialty’s degree 
then the use of ICT in the educational field facilitates very much the learning of the students. 
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On the other hand, the PM3 has 3 predictive conditions related to the Much category about the learning of 
the students. For example, if the teacher considers that MOOCs facilitate much the organization of new 
school activities and has the master’s degree then the use of ICT in the educational field facilitates much the 
learning of the students. Also, this predictive model has 2 predictive conditions related to the Little category 
about the learning of students. For example, if the teacher considers that MOOCs facilitate /ittle the 
organization of new school activities then the use of ICT in the educational field facilitates /ittle the learning 
of the students. 


Finally, teachers use technology to improve the learning process inside and outside the classroom (Acher et 
al., 2017; Isomottonen & Tirronen, 2017; Johnson, 2019). In particular, MOOCs facilitate the active 
participation of the students (Crues et al., 2018; Kurhila & Vihavainen, 2015; Shukor & Abdullah, 2019). 


CONCLUSION 


Technological advances are modifying the planning of the school activities. For example, teachers can use 
MOOCs to create new educational spaces and facilitate the learning process at any time. The results of 
machine learning indicate that the organization of the school activities in MOOCs positively influence the 
motivation, participation and learning of the students. This research recommends the incorporation of 
MOOCs and use of ICT in the educational field in order to facilitate the active role of the students. 


According to the teachers of the National Autonomous University of Mexico, the organization of the school 
activities in MOOCs and use of ICT play a fundamental role during the COVID-19 pandemic. In fact, the 
decision tree technique indicates that the Maximum degree of study and Sex of the educators determine 
how the organization of the school activities in MOOCs influences the use of ICT for the motivation, 
participation and learning of the students. 


The limitations of this research are the size of the sample, teachers’ perception and analysis about the impact 
of technology in the motivation, participation and learning of the students. Therefore, future research can 
analyze the use of ICT and MOOCs considering the development of skills and satisfaction of the students 
during the learning process. Likewise, data collection can be carried out in high schools and universities to 
analyze the perception of the students about the incorporation of these technological tools. 


The implications of this research promotes that teachers use MOOCs and ICT to improve the educational 
conditions, create new remote school activities and build new virtual learning spaces. In fact, the organization 
of the school activities in MOOCs allows the personalization of the learning process because students learn 
at their own pace and have access to content of the courses from anywhere. Likewise, students can actively 
participate before, during and after the classes through MOOCs and ICT. 


In conclusion, universities with the support of technological tools can improve the teaching-learning process 
and update the course during the COVID-19 pandemic. In particular, MOOCs represent a technological 
alternative to transform the school activities in the 21st century. 
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